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Prefabricated Modular Deck System 



Technical Field 

This invention generally relates to a prefabricated deck system, and in particular to a 
prefabricated modular deck panel and sub-structure for construction of a deck. 

Background of the Invention 

Exterior decks and similar outdoor v^ood platform structures have become commonplace 
additions to houses and other residential and commercial structures. A value of such deck 
structures is derived from an enlargement of the usable space for entertainment, etc., as well as 
an enhancement in the quality of outdoor activities such as relaxation. As a resuh, outdoor decks 
have become increasingly popular in residential home construction. Residential homes, as v^ell 
as a variety of other buildings, often incorporate exterior decks into their design. Additionally, 
decks are commonly added onto existing structures. 

The dominant method of deck construction includes: (1) a number of vertical posts which 
support the remaining structure above the ground; (2) horizontal beams supported above the 
groxmd by the vertical posts; (3) a number of horizontal joints, parallel to and uniformly spaced 
apart from one another and anchored to the beams; and (4) a floor surface of decking planks 
arranged horizontally and above and perpendicular to the joists. Deck construction typically 
utilizes common dimensional lumber and entails site construction of the deck of a size and 
configuration which is unique to a particular site. Limitations of the common lumber-based deck 
structures are well known. During construction, warped or mis-shaped lumber impedes quick 
application of the decking lumber to the support structure. Additionally, wood flooring of deck 
structures requires periodic attention to maintain appearance and delay structural deterioration. 
For a variety of reasons, the availability of natural weather-resistant woods (redwood, cedar, 
teak, etc.) has become both limited and expensive. Chemically treated wood product may be 
utilized to delay natural fimgal deterioration. However, chemicals such as chromated copper 
arsenic (CCA) are used in the treatment process. Once incorporated into the deck structure, such 
chemically treated lumber may leach CCA or its derivatives into the surrounding environment. 
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Maintenance of wood deck structures often includes periodic application of wood preservatives, 
stains, etc. In sum, known wood-based deck structures present substantial limitations. 

Also known are synthetic or synthetic/wood product combination lumber, such as TREX 
® brand polymer wood lumber manufactured by the TREX Corporation. Limitations of such 
lumber include the requisite slat-like aesthetic of the installed decking surface and the limited 
availability of color and texture combinations. 

Modular deck systems are known. Typically, the modular systems include prefabricated 
wood panels for the deck flooring. Various types of prefabricated wood panel have been 
employed and usually constructed of individual boards secured together to form a panel. The 
prefabricated panels have been constructed v^th various approaches to securing the panels to an 
underlying support structure or sub-structure. One example is U.S. Patent No. 4,622,792 to 
Betts, which discloses a wood-based modular deck structure comprising a plurality of rectangular 
flooring platforms and cooperating rectangular frames defined by intersecting joist members. 

U.S. Patent 5,361,554 to Bryan discloses a suspended deck system using prefabricated 
deck block modules as the deck surface. The block modules cooperate with a rectangular fi*ame 
structure defined by intersecting joist members 

U.S. Patent No. 4,028,858 to Rehbein discloses a suspended deck system using 
rectangular deck modules as the deck surface. The deck modules are interconnected with 
embedded pins to limit movement. A fi-ame structure defined by parallel joist members supports 
the interconnected deck modules. 

Accordingly, it can be seen that a need exists in the art for a modular decking system 
which can be produced and applied ecologically and economically. It is to the provision of such 
a decking system that the present invention is primarily directed. 

Summary of the Present Invention 

The present invention provides a deck structure with improved deck surface aesthetic and 
durability. The deck structure according to the present invention includes a plurality of 
prefabricated deck modules disposed upon an underlying support structure. The support 
structure may include the plurality of deck joists and a cooperating grid or network. The 
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prefabricated deck modules may be manufactured from a variety of materials, such as concrete, 
natural stone, or polymer products. The deck modules may be disposed upon an existing deck 
joist structure as during deck renovation or repair, or they may be integrated as a deck surface of 
a new prefabricated deck. The grid support structure may include a plurality of channel members 
secured and extending in interlocking maimer parallel to and across the joist members of a deck 
structure. The grid substructure assembly laterally restrains the deck modules from movement 
and provides an improved deck system in which the edges of the deck modules are uniformly 
spaced from the edges of adjacent deck modules. Desirably, a relatively seamless deck surface 
aesthetic may thus be achieved. The channel members may include a pair of flanges for securing 
the channel member to the joist members. Furthermore, the channel members may include 
structure at regularly spaced intervals along the length of the channel members to engage each 
other and defined a plurality of rectangular support frames for the deck modules. The structure 
may include regularly spaced slots on the upwardly directed web of one channel member, and 
regularly spaced removed portions of opposed horizontal webs of another channel member (the 
slot and removed portions interlocking each other in perpendicular manner). 

It is an object of the present invention to provide a modular deck flooring system which is 
easy to install, and which possesses numerous advantages over the prior art deck floors. A 
decrease in maintenance and a more aesthetically appealing deck surface is thus provided. 

In accordance with the invention, a deck system includes a plurality of individual 
prefabricated deck modules which are retained by a support structure. The modules may be 
manufactured through a variety of approaches, materials, techniques, etc. In one preferred form, 
the modules may be a cast concrete product, a synthetic polymer product, a natural stone product, 
or a combination thereof In another preferred form, the modules include a lower composite 
material support layer, such as a plywood element, and an upper natural stone facing layer. 
Additionally, the preferred modules may have a recessed feature for minimizing the gap between 
installed adjacent modules. 

In another preferred embodiment, the prefabricated deck modules may include a tongue 
and groove structure for interconnecting adjacent modules during deck construction. In yet 
another preferred embodiment, the deck module may include a laminate structure having a top 
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natural stone laminate, and a lower plywood-based laminate having tongue and groove structures 
for engaging adjacent modules. 

These and other objects, features and advantages of the present invention will become 
apparent to one skilled in the art upon analysis of the following detailed description in view of 
the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Yet other objects and advantages of the present invention may be seen from the followed 
detailed description taken in conjxmction with the accompanying drawdngs wherein like nxmierals 
depict like parts throughout, and wherein: 

FIG. 1 illustrates is a perspective view of a deck structure according to the present 
invention; 

FIG. 2 is a top plan view of a portion of the deck structure of FIG. 1; 

FIG. 3 is a side elevational view of a portion of the deck structure of FIG. 1, as viewed 
across lines 3 — 3 of FIG. 2; 

FIG. 4 is an elevational view of an individual block module of FIG. 1 ; 

FIG. 5 is a top plan view of a second embodiment of the block modules; 

FIG. 6 is a cross sectional view of the individual block modules of FIG. 5 as taken along 
lines 6-6; 

FIG. 7 is a cross sectional view of a first support channel member; 
FIG. 8 is a cross sectional view of a second support channel member; 
FIG. 9 is a perspective view of the first and second support channel members illustrating 
the cooperative relationship therebetween; 

FIG. 10 is a top plan view of the support channel of FIG. 7; 
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FIG. 1 1 is a side elevational view of the support channel of FIG. 7; 
FIG. 12 is a top plan view of the support channel of FIG. 8; 
FIG. 13 is a side elevational view of the support channel of FIG. 8; 
FIG. 14 is a perspective view of another embodiment of the present invention; 
FIG. 15 is a detailed view of FIG. 14 taken along lines 15 — 15; and 
FIG. 16 is a detailed view of yet another embodiment of a support structures for 
individual block modules. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 

Figure 1 illustrates a house 6 having a deck structure 8 devised according to concepts of 
the present invention. Deck structure 8 includes a plurality of modular deck panels 10 disposed 
in cooperating relationship to form a deck sxirface. 

One embodiment of a deck structure 8 is illustrated in FIG. 2, wherein the deck panels 10 
are disposed in cooperating relationship with an interlocking grid support network 12. The deck 
panels 10 and grid network 12 are preferably sized for placement on new or existing deck joist 
structure featuring regularly spaced joists 16. For common 16 inch-on-center deck joisting, a 
deck panel 10 according to the present invention is approximately 16 inches square. It is 
appreciated that alternative sized deck panels 10 may also be practicable. It should also be 
appreciated that alternative configurations (other than rectangular) may be also be practicable. 
For instance, diamond-shaped deck panels 10, etc., may be practicable. Additionally, alternative 
module 10 support approaches may also be practicable, such as discussed hereinafter. 

^JItO Focusing first on the deck panels or modules 110, and with reference to Figs. 3-6, the 
^^C^ manufacture of the prefabricated deck panels 10 may' include a variety of known materials and 
processing techniques. For instance, the deck panel 1 0 may be a unitary cast concrete-based 
module 10 (not shown) having a grid of reinforcing elements retained within the concrete. The 
reinforcing elements may be metal webbing or possibly polymer strips. Alternatively, and as 



5 



• 



Express Mail Label 
No. EL416120293US 



plywood-type material support strucKire 18. Upper layer 16 of the module panels 10 may be 
decorated with known concrete finishing techniques to imitate a variety of natural stone products 
(for instance, BOMANITE® finishes, etc.). Altematively, the upper layer 16 may be decorated 



with brick patterns (random, interlo 
te-bas«t 
^r-bricla 



iking, ashlar, etc.). A variety of decorative finishes for a 
concrete-basphde^ paneLlQ are4tjis-^nrvisitmed-^^ 



stene^H 



Referring particularly to FIGS. 3 and 4, the side edges of the deck panels 10 may include 
a tapered or recessed portion 24 designed to cooperate with the grid-like deck panel support 
structure 12 as described hereinafter. The taper or recessed portion 24 defines an overhanging 
portion 26 of the deck module 10 to promote a minimization of the gap between installed 
adjacent deck panel portions 10. In one embodiment, the tapered portion 24 of the side edges 
includes a linear taper of approximately inch. A variety of alternative tapered or recessed 
portions 24 may be practicable to achieve the object of minimizing the gap between adjacent 
deck panel portions 10. In the embodiment of FIGS. 3 and 4, the recessed portion 24 is a 
continuous feature, as compared to the intermittent or discontinuous recessed portion or pocket 
24 of FIGS. 14-15. 

Referring now to FIGS. 5 and 6, a second embodiment of the prefabricated deck panels 
10 is illustrated. Deck panel 10 may include a natural stone facing or veneer element 30 secured 
to an xmderlying support structure 32. The natural stone veneer 30 may be selected from among 
a group of architectural stone materials such as granite, sandstone, etc. The xmderlying support 
structure 32 may include a plywood-based material, a concrete-based reinforced product, or a 
polymer, fiberglass, or composite material product providing suitable structural characteristics. 
A polymer support structure 32 may include a honeycomb or other cellular structure to achieve 
an improved weight versus strength ratio. A natural stone veneer 30 may be secured to the 
underlying support structure 32 through known securement approaches, such as adhesives 34, 
thin-set mortars, mechanical fasteners, etc. 

Additionally, the deck panels 10 of FIGS. 5 and 6 define a tongue and groove structure 
36, 38 for engaging adjacent deck panels 10. A variety of engaging structures may also be 
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practicable, in addition to the tongue and groove structures 36, 38 of FIGS. 5 and 6, including but 
not limited to channels, splines, pins, biscuit-type interconnects, etc. 

Referring now to FIGS. 7 - 13, a construction and application of the module support 
structure 12 of FIG. 2 will be described. The module support structure 12 includes a plurality of 
elongated channel members 40, 42 adapted to be longitudinally secured to the joists 16 of the 
deck structure 8 and laterally interconnected together from joist 16 to joist 16. The channel 
members 40, 42 may be manufactured from materials known to those skilled in the art, which 
include metals, polymers, composites, etc. In one preferred embodiment, the chaimel members 
40, 42 are polymer products. Two cooperating channel members 40, 42 are described herein It 
should be appreciated that alternative channel configurations 40, 42 sizes, design, and 
implementation may also be practicable. 

The first channel member 40 includes a generally horizontal flange 44 having a plurality 
of apertures 46 spaced therealong through which fasteners 48 (nails, screws, etc.) may be 
received to secure the first channel member 40 longitudinally upon a joist member 16 of the deck 
structure 8. The first channel member 40 additionally includes an upwardly directed web 
member 50 having a plurality of regularly spaced slots 56 sized to receive a corresponding 
upwardly directed web member 58 of an interconnected second channel member 42. 

The second channel member 42 also includes a generally horizontal flange 44 having a 
plurality of removed portions 60 spaced therealong for interacting v^th the first channel member 
40. The length of each removed portion 60 is approximately equal to the width of the first 
channel member 40. The second channel member 42 also includes a configured upwardly 
directed web member 58, here illustrated as a tapering web. Tapering surfaces of the upwardly 
directed web 58 correspond and cooperate with the tapered or recessed portions 24 of the block 
modules 10 to promote a relatively rigid securement between the channels 40, 42 and the block 
modules 10. 

As illustrated in FIGS. 2 and 9, the first and second channel members 40, 42 are 
approximately orthogonally coupled together at the slots 56 and removed portions 60 of 
corresponding members 40, 42. In one preferred method of constructing the grid support 
structure 12 for the deck modules 10, the plurality of first channel members 40 are secured to the 
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joist 16 of the deck structure 8 by nailing or screwing the channels 40 through apertures 56. The 
plurality of furst channels 40 may be leveled with shims as necessary. Next, the plurality of 
second channel members 42 are regularly positioned upon the first channel members 40 in grid 
relationship so that the slot 56 of the first channel member 40 cooperates with the removed 
portion 60 of the second channel member 42. In this manner, a grid supporting structure 12 is 
secured to the existing deck structure to receive the deck surface modules 10 as described above. 

In comparison, the installation and application of the deck modules 10 of FIGS. 5 and 6, 
relies on a plurality of underlying support brackets 70 secured to both the joist 16 and the support 
structure 32 of the modules 10. Additionally, the adjacent modules 10 engage each other through 
the tongue and groove structures 36, 38 of associated adjacent sides of the modules 10. 

FIGS. 14 and 15 illustrates another embodiment of a support structure 12 for the deck 
block modules 10. In this embodiment, the support structure 12 includes a plurality of 
connector-spacer devices 80 for connecting adjacent panels 10. The use of a connector-spacer 80 
couples adjacent block modules 10 with predictable spacing. The connector 80 may be shaped to 
define a pair of parallel support surfaces 82 to support the adjacent deck modules 10 at a lower 
surface. The connector 80 may fiirther be shaped to define a channel 84 sized to be received 
upon a joist member 16 as illustrated in FIG. 15. The size and construction of the connector- 
spacers 80 will depend upon the physical and engineering characteristics of the deck system and 
would otherwise be readily determined by those skilled in the art. 

Still referring to FIGS. 14 and 15, an alternative embodiment of the recessed portion 24 
feature of the deck modules 10 is illustrated. The recessed portion 24 is vertically defined along 
a portion of the side edges of the block modules 10 beneath a cantilevered extension portion 26 
of the module 10. It should be appreciated by those skilled in the art that the recessed portion 24 
of the deck modules may assume a variety of shapes and configurations to effect the goal of 
* minimizing the gap between adjacent installed deck modules 10. 

FIG. 16 illustrates another embodiment of a support structure 12 for the deck block 
modules 10. In this embodiment, the support structures 12 include a plurality of cross-shaped 
connector-spacer devices 86 for connecting adjacent panels 10. The connector-spacers 86 would 
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be secured at regular intervals along the joist members 16 of the deck 8, with individual portions 
of the connector-spacer 86 supporting corresponding deck modules 10. 

It is understood that even though numerous characteristics and advantages of the present 
invention have been disclosed in the foregoing description, the disclosure is illustrative only and 
changes may be made in detail. Other modifications and alterations are within the knowledge of 
those skilled in the art and are to be included within the scope of the appended claims. 
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